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(54) Title: IMPROVED PROGRAMMABLE HEARING INSTRUMENT AND PROGRAMMING METHOD THEREOF 
(57) Abstract 

Disclosed is an improved 
hearing instrument of the type 
generally having a microphone 
having an input for receiving 
ambient audio signals and an 
output for generating an electrical 
signal corresponding to the audio 
signals, a signal processor having 
an audio channel input connected 
to the output of the microphone 
for receiving and processing the 
electrical signal to produce a 
processed electrical signal and an 
output for outputting the processed 
electrical signal, where the signal 
processor is programmable through 
a communication port, and a 
speaker having an input connected 
to the output of the signal processor 
and an output for generating an 
audio signal corresponding to 
the processed electrical signal. 
The improvement consists of an 
interface for wireless programming 

of the signal processor. The interface has a watchdog circuit and a switch operatively connected between the output of the microphone 
and the input of the signal processor, another switch operatively connected between the output of the signal processor and the input of 
the speaker and a programming interface operatively connected to the switch, to the other switch and to the communication port of the 
signal processor, for translating the program codes into a programming language compatible with the programming language of the signal 
processor in order to program the signal processor by communicating with the signal processor through the communication port. This 
improved hearing instrument includes both "analog" and "digital" hearing instruments, and can be programmed at a remote location from 
the offices of a hearing aid specialist, through any type of channel. 
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IMPROVED PROGRAMMABLE HEARING INSTRUMENT AND 
PROGRAMMING METHOD THEREOF 



5 FIELD OF THE INVENTION 

The present invention relates to a programmable hearing instrument and to a 
method for programming such a hearing instrument. 

10 DESCRIPTION OF THE PRIOR ART 

Hearing aids have evolved considerably since their inception. Since around 
1984, it has been possible to tailor the response parameters of a hearing instrument to 
the specific hearing impediment of the user for whom the instrument is being fitted. 

15 Such hearing aids are generally referred to as being programmable. Furthermore, the 
size of hearing aids has considerably diminished, and most users now wear what are 
generally referred to as "in-the-ear" hearing instrument. 

However, means for programming these hearing instruments vary. Most often, 
the user has to go to a hearing aid specialist's office where the programming is done. 

20 A variety of hearing aids allow this, such as the interface module disclosed in U.S. 
patent no. 5,502,769. This patent discloses the use of an interface module which is 
connected by wires to the battery receptacle of the hearing aid, and incorporates 
electronic components and circuitry in the interface so that the components and circuitry 
does not have to be incorporated into the hearing aid or as part of the programming 

25 system. 

Other hearing aids have been proposed where the programming is done 
wirelessly using radio frequencies or ultrasonic frequencies. However, these hearing 
aids are limited in their flexibility and can cause confusion to the user as he or she may 
not know which program is running at a given time. Furthermore, any extensive 
30 programming must be done at a hearing aid specialist's offices. 

There are presently two types of programmable hearing aids available presently: 
"analog" hearing aids, where the response parameters are tailored using analog circuitry 
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for the signal path and digital circuitry for the programming path, and "digital 1 ' hearing 
aids, where the response parameters are tailored using digital signal processing. The 
latter hearing aids may further include a plurality of response parameters within their 
signal processing means that can be changedby a user. 

5 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide an improved hearing instrument which 
includes a programming interface for receiving program codes, translating the program 
10 codes into a language compatible with the programming language of the hearing 
instrument, programming the hearing instrument with the translated program codes and 
transmitting programming information from the hearing instrument. 

It is another object of the invention to provide a programming interface that uses 
the acoustic or electromagnetic channels of a hearing instrument to transfer the program 
15 codes to the hearing instrument. 

It is a further object of the invention to provide a programming interface that 
uses a watchdog circuit inserted between the sound pressure level sensing means of a 
hearing instrument and the input of the sound processing means to monitor incoming 
program codes. 

20 In accordance with the invention, these and further objects are achieved with an 

improved hearing instrument of the type comprising: 

a sound pressure level sensing means having an input for receiving ambient 
audio signals and an output for generating an electrical signal corresponding to the audio 
signals; 

25 a signal processing means having an audio channel input connected to the output 

of the sound pressure level sensing means for receiving and processing the electrical 
signal to produce a processed electrical signal, the processing means being 
programmable through a communication port and having an output for outputting the 
processed electrical signal; and 

30 an output transducer means having an input connected to the output of the signal 

processing means and an output for generating an audio signal corresponding to the 
processed electrical signal. 
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The improvement lies in that the instalment further comprises an interface for 
wireless programming of the programmable signal processing means, this interface 
comprising: 

means for receiving program codes operatively connected between the output 
5 of the sound pressure level sensing means and the audio channel input of the signal 
processing means; 

means for transmitting program codes operatively connected between the output 
of the signal processing means and the input of the output transducer means; and 

a programming interface operatively connected to the means for receiving 

10 program codes, to the means for transmitting program codes and to the communication 
port of the signal processing means, for translating the program codes into a 
programming language compatible with the programming language of the signal 
processing means in order to program the signal processing means by sending a signal 
to the communication port. 

15 The means for receiving program codes preferably include a watchdog circuit 

and a switch, such that the watchdog circuit monitors the electrical signal corresponding 
to the ambient audio signals and sends a signal to the programming interface when 
program codes are being received. The programming interface switches the path of the 
electrical signal from the signal processing means to the programming interface so that 

20 it may receive the program codes, translate them into a language compatible with the 
programming language of the signal processing means and then program the signal 
processing means with the translated program codes through a communication port. 
When program codes are no longer being received, when the programming interface 
receives a code indicating that program codes are no longer being sent or when the 

25 programming interface determines that the program codes are not directed to it, the 
programming interface switches the path of the electrical signal from the programming 
interface to the signal processing means so that the signal processing means may resume 
processing the signal. 

The invention also provides a method for programming an improved hearing 

30 instrument of the type mentioned above where the user does not need to be present at 
the hearing aid specialist's office. This method comprises the steps of: 
encoding the program codes into a signal at a remote location; 
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sending a signal via a channel so that it may become part of the ambient audio 
signal for the hearing instrument; 

monitoring the electrical signal corresponding to the ambient audio signal in 
order to determine if program codes are being received; 
5 receiving the program codes with the means for receiving program codes; 

sending the program codes from the means for receiving program codes to the 
programming interface; 

translating the program codes with the programming interface into a language 
compatible with the signal processing means; 
10 programming the signal processing means with the translated program codes by 

sending the translated program codes to the signal processing means through the 
communication port. 



BRIEF DESCRIPTION OF THE DRAWINGS 

15 

The present invention and its advantages will be more easily understood after 
reading the following non-restrictive description of preferred embodiments thereof, 
made with reference to the following drawings in which: 

Figure 1 is a schematic representation of a conventional hearing instrument; 
20 Figure 2 is a schematic representation of an improved hearing instrument 

according to the invention; 

Figure 3 is a detailed schematic representation of an improved analog hearing 
instrument including a watchdog unit and the first and third switches; 

Figure 4 is a schematic representation of another improved hearing instrument 
25 including electromagnetic transducer means; 

Figure 5 is a detailed schematic representation of an improved analog hearing 
instrument including electromagnetic transducer means; 

Figure 6 is a block diagram of the method for programming the improved analog 
hearing instrument according to the invention; 
30 Figure 7 is a cross-sectional view of an acoustical adapter in use with a 

telephone handset according to a preferred embodiment of the invention; and 

Figure 8 is a block diagram of the method for programming an improved digital 
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hearing instrument. 

DESCRIPTION OF A PREFERRED EMBODIMENT OFTHE INVEN TION 

5 Figure 1 shows a block diagram of a hearing instrument 1 of conventional 

structure. It comprises sound pressure level sensing means 1 1 having an input 13 for 
receiving ambient audio signals and an output 15 for generating an electrical signal 
corresponding to the audio signals. It also comprises signal processing means 5 having 
an audio channel input 17 connected to the output 15 of the sound pressure level sensing 
10 means for receiving and processing the electrical signal to produce a processed electrical 
signal and an output 33. The signal processing means 5 includes a communication port 
7 through which the signal processing means 5 may be programmed. The instrument 
1 further comprises output transducer means 31 having an input 35 connected to the 
output 33 of the signal processing means 5 and an output 37 for generating an audio 
1 5 signal corresponding to the processed electrical signal. ^ 

In accordance with the invention, the hearing instrument 1 briefly described 
above is improved in that it further comprises an interface for wireless programming of 
the hearing instrument 1, generally denoted on Figure 2 as 50. It should be understood 
that the interface for wireless programming of a hearing instrument 1 is equally 
20 applicable to an "analog" hearing instrument, or a "digital" hearing instrument. 
Furthermore, the terms "program" or "programming" should be understood to include 
not only modifying the response parameters of the signal processing means 5, but any 
type of communication with the signal processing means 5. 

The interface 50, as shown on Figure 2, comprises means for receiving program 
25 codes 51 operatively connected between the output 15 of the sound pressure level 
sensing means 1 1 and the audio channel input 17 of the signal processing means 5. It 
also comprises means for transmitting program codes 55 operatively connected between 
the output 33 of the signal processing means 5 and the input 35 of the output transducer 
means 3 1. A programming interface, generally denoted as 53, is operatively connected 
30 to the means for receiving program codes 51, to the means for transmitting program 
codes 55 and to the communication port 7 of the signal processing means 5, for 
translating the program codes into a programming language compatible with the 
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programming language of the signal processing means 5 in order to program the signal 
processing means 5 by sending a signal to the communication port 7. 

When the hearing instrument according to the invention is of the "analog" type 
as illustrated on Figures 3 and 4, the programming interface 53 further comprises a first 
5 control input 45 and a first control output 47. The means for receiving program codes 
comprise a watchdog unit 41, having an output connected to the first control input 45 
of the programming interface 53, for monitoring the electrical signal corresponding to 
the ambient audio signal in order to determine if programming codes are being received. 
A switch 43 is operatively connected between the output 1 5 of the sound pressure level 

10 sensing means 1 1 and4he audio channel input 17 of the signal processing means 5 and 
has a control input connected to the first control output 47, for switching the electrical 
signal corresponding to the ambient audio signal between the signal processing means 
5 and the programming interface 53. 

In use, when the watchdog unit 41 determines that program codes are being 

15 received, it sends a signal to the programming interface 53 to indicate that program 
codes are being received. The programming interface 53 then sends a control signal to 
the switch 43 to transmit the program codes to the programming interface 53, in effect 
switching the transmission path from the signal processing means 5 to the programming 
interface 53, thereby muting the hearing instrument since the signal processing means 

20 5 does not receive the electrical signal. 

The programming interface 53, receives the program codes, translates them into 
a programming language compatible with the programming language of the signal 
processing means 5 and sends the program codes to the signal processing means 5 
through the communication port 7, thereby programming the signal processing means 

25 5. 

When the watchdog unit 41 determines that program codes are no longer being 
received, the watchdog unit 4! sends a signal to the programming interface 53 to 
indicate that program codes are no longer being received. The programming interface 
53 sends a control signal to the switch 43 to transmit the electrical signal to the signal 
30 processing means 5 thereby re-establishing the normal operation of the hearing 
instrument 1 . Alternatively, when the programming interface 53 has received a signal 
indicating that program codes are no longer being sent or when the programming 
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interface 53 determines that the program codes are not directed to it, the programming 
interface 53 sends a control signal to the switch 43 to transmit the electrical signal to the 
signal processing means 5. 

Preferably, when program codes are being'sent, they are preceded by a "leader", 

5 which the watchdog unit 41 is programmed to recognize as signalling the arrival of 
program codes. Preferably, the leader may also be encoded in such a manner as to 
indicate to the watchdog unit 41 whether the program codes are directed to the particular 
hearing instrument 1 or if they are directed to another hearing instrument. Also, when 
the programming codes are finished, they are preferably followed by a "trailer", which 

10 the watchdog unit 41 is programmed to recognize as signalling the end of the program 
codes This avoids having the programming interface 53 decide whether program codes 
are directed to it or another hearing unit and whether all of the program codes have been 
received. 

It can be seen that the hearing instrument 1 according to the invention may then 

15 be programmed easily by sending the appropriate codes to the hearing instrument 1 in 
order to modify the response parameters of the signal processing means 5. 

However, in some circumstances, a hearing aid specialist may need to obtain 
information about the resident response parameters within the signal processing means 
5 before programming the signal processing means 5. To that effect, the hearing 

20 instrument 1 also includes means for transmitting program codes 55. The programming 
interface 53 then includes a third control output 57 and translating means (not shown) 
integrated within the programming interface 53 for translating the programming 
language of the signal processing means 5 into a language compatible with the incoming 
programming codes, in order to transmit data from the signal processing means 5 

25 through the output transducer 31. The means for transmitting program codes 55 
comprise a switch 61 operatively connected between the output 33 of the signal 
processing means 5, the output 59 of the programming interface 53 and the input 35 of 
the output transducer means 1 1, for switching the transmission path between the signal 
processing means 5 and the programming interface 53. The switch 61 has a control 

30 input 58 operatively connected to the third control output 57. 

In use, when a hearing aid specialist requires information about the resident 
response parameters within the signal processing means 5, a program code is sent to the 
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hearing instrument 1 indicating that the programming interface 53 upload the program 
codes from the signal processing means 5 through the communication port 7, translate 
them into a language compatible with the incoming program codes, send a signal to the 
switch 61 to switch the transmission path from the signal processing means 5 to the 
5 programming interface 53 and output the translated program codes through the output 
transducer 31. In order to accomplish this, the hearing instrument must preferably be 
removed from the user's ear and coupled to an acoustical adapter 101, shdwh on Figure 
7. The acoustical adapter 101 comprises an elongated hollow member 103, defining a 
passage, and having two opposite ends. A generally funnel-shaped element 105 is 

10 located at one of the opposite ends, shaped to receive a hearing instrument 1. The 
funnel-shaped element 105 has an open-ended apex 107 in open communication with 
the passage 104. At the other opposite end is located a telephone coupler 109 having 
an open-ended area 111, also in open communication with the passage 104. In use, the 
user removes the hearing instrument I from the ear and inserts it into the funnel-shaped 

15 element 105, with the output transducer being generally located near the apex 107 of the 
funnel-shaped element 105. The acoustical adapter 101 is then placed near a telephone 
handset 121 with the funnel-shaped element placed adjacent the telephone speaker and 
the telephone coupler 109 placed near the telephone microphone 125, Thus, the hearing 
instrument 1 may receive and transmit program codes through a telephone line. 

20 Preferably, the hearing instrument 1 further comprises an electromagnetic field 

sensing means 21, shown on Figures 4 and 5, for use particularly when a telephone set, 
shown on Figure 7, is located adjacent to the hearing instrument 1 or for receiving 
electromagnetic field signals from any other type of emitter. The electromagnetic field 
sensing means 2 1 has an input 23 for receiving ambient electromagnetic signals and an 

25 output 25 for generating an electrical signal corresponding to the ambient 
electromagnetic signals. In such a case, the signal processing means 5 further comprises 
an electromagnetic channel input 27 operatively connected to the output 25 of the 
electromagnetic field sensing means 21. As shown on Figure 5, the programming 
interface 53 further includes a second control input 44 and a second control output 46. 

30 The means for receiving program codes 51 are further operatively connected between 
the output 25 of the electromagnetic field sensing means 21 and the electromagnetic 
channel input 27 of the signal processing means 5. In a preferred embodiment, the 
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means for receiving program codes further comprise a watchdog unit 40, here denoted 
distinctly from the watchdog unit 41 but could be the same one for both channels, for 
monitoring the electrical signal corresponding to the ambient electromagnetic signals 
and having a second output connected to the second control input 44 of the 
5 programming interface 53. The means for receiving program codes also include a 
second switch 42 operatively connected between the output 25 of the electromagnetic 
field sensing means 21 and the electromagnetic channel linput 27 of the signal 
processing means 5, having a control input connected to the second control output 46 
of the programming interface 53, for switching the electrical signal corresponding to the 
0 ambient electromagnetic field signals between the signal processing means 5 and the 
programming interface 53. 

In use, when the watchdog unit 40 determines that program codes are being 
received on the electromagnetic channel, the watchdog unit 40 sends a signal to the 
programming interface 53 to indicate that program codes are being received. The 
5 programming interface 53 then sends a control signal to the second switch 42 to transmit 
the program codes to the programming interface 53, in effect switching the transmission 
path from the signal processing means 5 to the programming interface 53, thereby 
muting the hearing instrument electromagnetic channel since the signal processing 
means 5 does not receive the electrical signal 
20 The programming interface 53, receives the program codes, translates them into 

a programming language compatible with the programming language of the signal 
processing means 5 and sends the program codes to the signal processing means 5 
through the communication port 7, thereby programming the signal processing means 
5. 

25 When the watchdog unit 40 determines that program codes are no longer being 

received, the watchdog unit 40 sends a signal to the programming interface 53 to 
indicate that program codes are no longer being received and the programming interface 
53 sends a control signal to the second switch 42 to transmit the electrical signal to the 
signal processing means 5 thereby re-establishing the normal operation of the hearing 

30 instrument 1. Alternatively, when the programming interface 53 has received a signal 
indicating that program codes are no longer being sent or when the programming 
interface 53 determines that the program codes are not directed to it, the programming 
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interface 53 sends a control signal to the second switch 42 to transmit the electrical 
signal to the signal processing means 5. 

When the hearing instrument is of the "digital" type, the signal processing means 
includes at least one processing algorithm and a programming algorithm, and the 
5 interface for wireless programming of the signal processing means is functionally 
integrated within the signal processing means. 

As such, the operation of programming the hearing instrument differs from the 
above description only in the fact that the digital hearing instrument does not include 
a physical switch as in the "analog" hearing instrument. Rather, when the watchdog 
10 unit determines that program codes, are being received as above, the algorithm [s 
changed from the processing algorithm used to process the electrical signal to the 
programming algorithm, used to program the digital hearing instrument. Otherwise, the 
"digital" hearing instrument functions in the same manner as the "analog" hearing 
instrument. 

15 Further, since the "digital" hearing instrument may also include an 

electromagnetic field sensor, the signal processing means may further include a second 
processing algorithm for processing the electromagnetic channel. In some "digital" 
hearing instruments, the signal processing means may include a plurality of processing 
algorithms, each for use in particular sound conditions. In such a case, the program 

20 codes sent to program the "digital" hearing instrument would not necessarily include a 
complete processing algorithm, but could be indicators for the signal processing means 
to enable a particular processing algorithm, or to change one or more parameters within 
a given processing algorithm. 

Given an improved hearing instrument of the types described above, 

25 programming can be effected in a number of ways, from a remote location. 

For example, if a user notices a problem with the present programming of the 
hearing instrument, all that is required is, for example, to give a telephone call to a 
hearing aid specialist. The hearing aid specialist would then encode the appropriate 
program codes into a signal, transmit the signal over the telephone line so that it would 

30 be received by the electromagnetic field sensor 21 or the sound pressure level sensing 
means 1 1 and trigger the watchdog unit 40 or 41 into recognizing that program codes 
are being received either on the electromagnetic channel or the audio channel. The 
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watchdog unit 40 or 41 then sends a signal to the programming interface 53 indicating 
that program codes are being received. The programming interface 53 then mutes the 
hearing instrument 1 so as to avoid any discomfort to the user by switching the path of 
the electrical signal from the signal processing means 5 to the programming interface 
5 53 in the case of an "analog" hearing instrument or by enabling the programming 
algorithm in the case of a "digital" hearing instrument. Once the hearing instrument 1 
is muted, the programming interface 53 translates the program coHes"mto a language 
compatible with the programming language of the hearing instrument and downloads 
the program codes into the signal processing means 5 through the communication port 
10 7 Once the programming done, or when the watchdog unit 40 or 41 'determines that 
program codes are no longer being received or when the programming interface 53 
determines that programming codes are no longer being sent, the programming interface 
53 restores the normal functioning of the hearing instrument 1, now programmed, by 
switching the path of the electrical signal from the programming interface 53 to the 
15 signal processing means 5 in the case of an ''analog" hearing instrument of by restoring 
the processing algorithm in the case of a "digital" hearing instrument. 

Of course, this programming is not only possible through a telephone line, but 
could be effected through, for example, the Internet, so that the program codes would 
be transmitted to the user's computer, and appropriately decoded by any means so as to 
20 form part of the audio signal or the electromagnetic signal of the hearing instrument. 

Another manner of programming the hearing instrument according to the 
invention would be to use a television signal, particularly one that is used for closed- 
captioning of television broadcasts. In this manner, the appropriate parameters or 
program for a television broadcast would be encoded into the television signal. Thus, 
25 for example, if the particular broadcast includes a loud noise, such as an explosion, the 
television signal includes, shortly before the explosion, program codes to modify the 
response parameters of the hearing instrument for this loud noise. Thus, the program 
codes are appropriately decoded to form part of the audio or electromagnetic signal for 
the hearing instrument and the hearing instrument is appropriately programmed for the 
30 upcoming loud noise, so as to minimize the discomfort a user may feel. 

Another advantage of the present invention is that program codes may be 
permanently encoded into a programming unit. For example, the acoustics of a user's 
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house may be different from one room to another. Preferably, the programming units 
should be located at strategic locations around the user's house, each programmed with 
the appropriate program codes for each of these locations. The programming unit would 
intermittently of continuously send into the vicinity of the programming unit the 
5 program codes, either as part of an audio signal, or preferably as part of an 
electromagnetic signal Thus, whenever the user and, by the same token, the hearing 
instrument would be located near the programming unit, the hearing instrument would 
be automatically programmed with the appropriate program codes for a given location. 
In a more general manner, such programming units could advantageously be 

10 located near or around public places such as coTicert halls, arenas, office buildings, etc., 
so that hearing instruments worn by users in the vicinity of these locations are 
automatically and appropriately programmed. In such a case, the programming 
interface should be programmed in such a manner as to determine whether the program 
codes being received are relevant for the particular signal processing means or if they 

15 are directed to another hearing instrument. 

Furthermore, if a user needs a hearing instrument in both ears, each of the signal 
processing means should be able to determine whether the program codes are relevant 
to them or rather to the other signal processing means. 

Although the present invention has been explained hereinabove by way of a 

20 preferred embodiment thereof, it should be pointed out that any modifications to this 
preferred embodiment within the scope of the appended claims is not deemed to alter 
or change the nature and scope of the present invention. 
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VfHATiS r I. AIMED IS: 

1 . In a hearing instrument comprising: 

a sound pressure level sensing means having an input for receiving ambient 
5 audio signals and an output for generating an electrical signal corresponding tq.said , 
audio signals; 

a signal processing means having an audio channel input connected to the-output 
of the sound pressure level sensing means for receiving and processing said electrical 
signal to produce a processed electrical signal, said processing means being 
10 programmable through a communication port and having an output for outputting said 

processed electrical signal; and 

an output transducer means having an input connected to the output of the signal 
processing means and an output for generating an audio signal corresponding to said 

processed electrical signal; 
15 the improvement comprising an interface for wireless programming of said 

signal processing means, said interface comprising: 

means for receiving program codes operatively connected between the output 
of said sound pressure level sensing means and the audio channel input of said signal 
processing means; 

20 means for transmitting program codes operatively connected between the output 

of said signal processing means and the input of said output transducer means; and 

a programming interface operatively connected to said means for receiving 
program codes, to said means for transmitting program codes and to the communication 
port of said signal processing means, for translating said program codes into a 

25 programming language compatible with the programming language of said signal 
processing means in order to program said signal processing means by sending a signal 
to said communication port. 

2. The improved hearing instrument of claim 1 , wherein: 
30 said hearing instrument is of the "analog" type; 

said programming interface further comprises a first control input and a first 

control output; and 
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said means for receiving program codes comprise: 

a watchdog unit for monitoring the electrical signal corresponding to said 
ambient audio signal in order to determine if programming codes are being received and 
having an output connected to the first control input of said programming interface; and 
5 a switch operatively connected between the output of said sound pressure level 

sensing means and the input of said signal processing means and having a control input 
connected to said first control output, for switching the electrical signal corresponding 
to said ambient audio signal between said signal processing means and said 
programming interface; 

10 whereby: * c - 

when said watchdog unit determines that program codes are being received, said 
unit sends a signal to said programming interface to indicate that program codes are 
being received and said programming interface sends a control signal to said switch to 
transmit said program codes to said programming interface; and 

1 5 when said watchdog unit determines that program codes are no longer being 

received, said unit sends a signal to said programming interface to indicate that program 
codes are no longer being received and said programming interface sends a control 
signal to said switch to transmit said electrical signal to said signal processing means; 
or 

20 when said interface has received a signal indicating that program codes are no 

longer being sent, said programming interface sends a control signal to said switch to 
transmit said electrical signal to said signal processing means; or 

when said interface determines that said program codes are not relevant for said 
signal processing means, said programming interface sends a control signal to said 

25 switch to transmit said electrical signal to said signal processing means. 

3. The improved hearing instrument of claim 2, wherein 

said programming interface comprises a third control output and translating 
means for translating said programming language of said signal processing means into 
30 a language compatible with said incoming programming codes, in order to transmit data 
from said signal processing means through said output transducer; and 

said means for transmitting program codes comprise: 
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another switch operatively connected between the output of said signal 
processing means, the output of said programming interface and the input of said output 
transducer means, for switching the transmission path between said signal processing 
means and said programming interface, said switch having a control input operatively 
5 connected to said third control output. 

4. The improved hearing instrument of claim 1, wherein: ; ^~ v .-- 
said hearing instrument further comprises an electromagnetic field sensing 

means having an input for receiving ambient electromagnetic signals and an output for 
10 generating an electrical signal corresponding to said ambient electromagnetic signals, 
said signal processing means further comprises an electromagnetic channel input 
operatively connected to the output of said electromagnetic field sensing means, and 

said means for receiving program codes are also operatively connected between 
the output of said electromagnetic field sensing means and the second input of said 
1 5 signal processing means. 

5. The improved hearing instrument of claim 4, wherein: 

said programming interface further comprises a first and second control inputs 
and a first and second control outputs; and 
20 said means for receiving program codes comprise: 

a watchdog unit for monitoring the electrical signal corresponding to said 
ambient audio signal in order to determine if program codes are being received and 
having a first output connected to the first control input of said programming interface 
and for monitoring the electrical signal corresponding to said ambient electromagnetic 
25 signals and having a second output connected to the second control input of said 
programming interface; 

a first switch operatively connected between the output of said sound pressure 
level sensing means and the audio channel input of said signal processing means and 
having a control input connected to said first control output, for switching the electrical 
30 signal corresponding to said ambient audio signal between said signal processing means 
and said programming interface; 

a second switch operatively connected between the output of said 



WO 98/16086 PCT/CA97/00746 

16 

electromagnetic field sensing means and the electromagnetic channel input of said 
signal processing means and having a control input connected to said second control 
output, for switching the electrical signal corresponding to said ambient electromagnetic 
field between said signal processing means and said programming interface; 
5 whereby: 

when said watchdog unit determines that program codes are being received by 
said sound pressure level sensing means, said unit sends a signal to said programming 
interface to indicate that program codes are being received and said programming 
interface sends a control signal to said first switch to transmit said program codes to said 

10 programming interface; and 

when said watchdog unit determines that program codes are no longer being 
received, said unit sends a signal to said programming interface to indicate that program 
codes are no longer being received and said programming interface sends a control 
signal to said first switch to transmit said electrical signal to said signal processing 

1 5 means; or 

when said programming interface has received a signal indicating that program 
codes are no longer being sent, said programming interface sends a control signal to said 
first switch to transmit said electrical signal to said signal processing means, and 

whereby: 

20 when said watchdog unit determines that program codes are being received by 

said electromagnetic field sensing means, said unit sends a signal to said programming 
interface to indicate that program codes are being received and said programming 
interface sends a control signal to said second switch to transmit said program codes to 
said programming interface; and 

25 when said watchdog unit determines that program codes are no longer being 

received, said unit sends a signal to said programming interface to indicate that program 
codes are no longer being received and said programming interface sends a control 
signal to said second switch to transmit said electrical signal to said signal processing 
means; or 

30 when said programming interface has received a signal that program codes are 

no longer being sent, said programming interface sends a control signal to said second 
switch to transmit said electrical signal to said signal processing means; or 
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when said interface determines that said program codes are not relevant for said 
signal processing means, said programming interface sends a control signal to said 
switch to transmit said electrical signal to said signal processing means. 

5 6. The improved hearing instrument of claim 5, wherein: 

said programming interface comprises a third control output and translating 
^ means for translating said programming language of said signal processing means into 
a language compatible with said incoming program codes, in order to transmit data from 
said signal processing means through said output transducer; and 
10 said means for transmitting program codes comprise: 

another switch operatively connected between the output of said signal 
processing means, the output of said programming interface and the input of said output 
transducer means, for switching the transmission path between said signal processing 
means and said programming interface, said switch having a control input operatively 
1 5 connected to said third control output. 

7. A method for wireless programming of a hearing instrument, said hearing 
instrument comprising: 

a sound pressure level sensing means having an input for receiving ambient 
20 audio signals and an output for generating an electrical signal corresponding to said 
audio signals; 

a signal processing means having an audio processing channel input connected 
to the output of the sound pressure level sensing means for receiving and processing 
said electrical signal to produce a processed electrical signal, said processing means 

25 being programmable through a communication port and having an output for outputting 
said processed electrical signal; 

an output transducer means having an input connected to the output of the signal 
processing means and an output for generating an audio signal corresponding to said 
amplified and processed electrical signal; 

30 an interface for wireless programming of said signal processing means and 

comprising: 

means for receiving program codes operatively connected between the output 
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of said sound pressure level sensing means and the input of said signal processing 
means, 

means for transmitting program codes operatively connected between the output 
of said signal processing means and the input of said output transducer means; and 
5 a programming interface operatively connected to said means for receiving 

program codes, to said means for transmitting program codes and to the communication 
port of said signal processing means, for translating said program codes into a 
programming language compatible with the programming language of said signal 
processing means in order to program said signal processing means; 
10 said method comprising the steps of: 

encoding the program codes into a signal at a remote location; 

sending said signal via a channel so that it may become part of said ambient 
audio signal for the hearing instrument; 

monitoring the electrical signal corresponding to said ambient audio signal in 
1 5 order to determine if program codes are being received; 

receiving said program codes with said means for receiving program codes; 

sending said program codes from said means for receiving program codes to said 
programming interface; 

translating said program codes with said programming interface into a language 
20 compatible with said signal processing means; 

programming said signal processing means with said translated program codes 
by sending said translated program codes to said signal processing means through said 
communication port. 

25 8. A method according to claim 7, wherein: 

said hearing instrument further comprises an electromagnetic field sensing 
means having an input for receiving ambient electromagnetic signals and an output for 
generating an electrical signal corresponding to said ambient electromagnetic signals, 
said signal processing means further comprises an electromagnetic channel input 
30 operatively connected to the output of said electromagnetic field sensing means, and 
said means for receiving program codes are further operatively connected 
between the output of said electromagnetic field sensing means and the second input of 
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said signal processing means, and 

wherein said method further comprises the steps of; 

sending said signal via a channel so that it may become part of said ambient 
electromagnetic signals; and 
5 monitoring the electrical signal corresponding to said ambient electromagnetic 

signals in order to determine if program codes are being received. 

9. The method according to claim 8, wherein; 

said programming interface of the hearing instrument further comprises a first 
10 and second control inputs and a first and second control outputs, and 
said means for receiving program codes comprise; 

a watchdog unit for monitoring the electrical signal corresponding to said 
ambient audio signal in order to determine if program codes are being received and 
having a first output connected to the first control input of said programming interface 
15 and for monitoring the electrical signal corresponding to said ambient electromagnetic 
signals and having a second output connected to the second control input of said 
programming interface, 

a first switch operatively connected between the output of said sound pressure 
level sensing means and the input of said signal processing means and having a control 
20 input connected to said first control output, for switching the electrical signal 
corresponding to said ambient audio signal between said signal processing means and 
said programming interface; 

a second switch operatively connected between the output of said 
electromagnetic field sensing means and the second input of said signal processing 
25 means and having a control input connected to said second control output, for switching 
the electrical signal corresponding to said ambient electromagnetic field between said 
signal processing means and said programming interface; 
wherein said method further comprises the steps of: 

monitoring the electrical signal corresponding to said ambient audio signal with 
30 said watchdog unit; 

sending a signal from said watchdog unit to said programming interface when 
program codes are being received by said sound pressure level sensing means; 
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sending a control signal from said programming interface to said first switch to 
transmit said program codes to said programming interface; 

sending a signal from said watchdog unit to said programming interface when 
program codes are no longer being received by said sound pressure level sensing means 
5 and sending a control signal- from said programming interface to said first switch to 
transmit said electrical signal to said sound processing means; or 

sending a contfol v sigTial from said programming interface to said first switch to 
transmit said electrical signal to said sound processing means when said programming 
interface has received a code indicating that program codes are no longer being sent; 
10 and ' 

monitoring said electrical signal corresponding to said ambient electromagnetic 
signals with said watchdog unit; 

sending a signal from said watchdog unit to said programming interface when 
program codes are being received by said electromagnetic field sensing means; 
1 5 sending a control signal from said programming interface to said second switch 

to transmit said program codes to said programming interface; 

sending a signal from said watchdog unit to said programming interface when 
program codes are no longer being received by said electromagnetic field sensing means 
and sending a control signal from said programming interface to said second switch to 
20 transmit said electrical signal to said sound processing means; or 

sending a control signal from said programming interface to said second switch 
to transmit said electrical signal to said sound processing means when said programming 
interface has received a code indicating that program codes are no longer being sent. 

25 10. The method according to claim 9, wherein: 

said programming interface of the instrument comprises a third control output; 

and 

said means for transmitting program codes comprise: 

translating means having an input operatively connected to the output of said 
30 programming interface and an output, for translating said programming language of said 
signal processing means into a language compatible with said incoming program codes, 
in order to transmit data from the communication port of said signal processing means 



WO 98/16086 PCT/CA97/00746 

21 

to the channel through said output transducer; 

a switch operatively connected between the output of said signal processing 
means, the output of said programming interface and the input of said output transducer 
means, for switching the transmission path between said signal processing means and 
5 said programming interface, said switch having a control input operatively connected 
to said third control output; 

wherein said method further comprises the steps of: 

translating said programming language of said signal processing means into a 
language compatible with said program codes; 
10 sending ^ control signal to said switch in order to establish the transmission path 

between said programming interface and said output transducer; and 

transmitting data from said programming interface through said output 
transducer. 

15 II. A method according to claim 10, further comprising the step of: 

coupling said output transducer of said hearing instrument to an acoustical 
adapter for transmitting said program codes over said channel, 
wherein said acoustical adapter comprises: 

an elongated hollow member defining a passage and having two opposite ends; 
20 a generally funnel-shaped element located at one of said opposite ends, said 

funnel shaped-element being shaped to receive said hearing instrument and having an 

open-ended apex in open communication with said passage; 

a telephone coupler located at the other of said opposite ends, said telephone 

coupler having an open-ended area in open communication with said passage; 
25 whereby said hearing instrument can be inserted into said funnel-shaped element 

with said output transducer located near said funnel-shaped element apex in order to 

provide bi-directional communication with a telephone handset having a speaker and 

a microphone, by placing said hearing instrument near said speaker and by placing said 

suction cup on said microphone. 

30 

12. A method according to claim 10, wherein said channel is a switched network. 
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13. A method according to claim 9, wherein said channel is a broadcasting network. 



14. A method according to claim 9, wherein said channel is part of a television 
signal. 

5 - 

15. A method according to claim 9, wherein said signal is encoded into an analog 

stream. 

16. A method according to claim 10, wherein said signal is encoded into an analog 
10 stream. : = & 7 - 

17. A method according to claim 9, wherein said signal is encoded into a digital 
stream. 

15 18. A method according to claim 10, wherein said signal is encoded into a digital 
stream. 

19. A method according to claim 9, wherein said signal is sent to a given location, 
whereby whenever said hearing instrument is located in the vicinity of said location, 

20 said hearing instrument is automatically programmed. 

20. A method according to claim 19, wherein said signal is continuously sent to said 
given location. 

25 21 . A method according to claim 19, wherein said signal is intermittently sent to said 
given location. 

22. A method according to claim 9, further comprising the steps of: 

permanently encoding said program codes into a programming unit; 
30 locating said unit at a given location; and 

continuously emitting said program codes from said programming unit, 
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23. The improved hearing instrument of claim 1, wherein: 
said hearing instrument is a digital hearing instrument; 

said signal processing means include at least one processing algorithm and a 
programming algorithm; and 
5 said interface for wireless programming of said programmable signal processing 

means is functionally integrated into said signal processing means. 

24, The improved hearing instrument of claim 23, wherein said means for receiving 
program codes comprise a watchdog unit for monitoring the electrical signal 

10 corresponding to said.ambient audio signal in order to determine if program codes are 
being received, whereby when said watchdog unit determines that program codes are 
being received, said unit disables said processing algorithm and enables said 
programming algorithm and when said unit determines that program codes are no longer 
being received, said unit disables said programming algorithm and enables one of said 

1 5 processing algorithms, or when said programming algorithm receives a signal that 
program codes are no longer being sent or are not relevant for said signal processing 
means, said interface disables said programming algorithm and enables said processing 
algorithm. 

20 25. The improved hearing instrument of claim 24, wherein said programming 
interface comprises translating means for translating said programming language of said 
signal processing means into a language compatible with said incoming program codes, 
in order to transmit data from said signal processing means through said output 
transducer. 

25 

26. The improved hearing instrument of claim 23, wherein: 

said hearing instrument further comprises an electromagnetic field sensing 
means haying an input for receiving ambient electromagnetic signals and an output for 
generating an electrical signal corresponding to said ambient electromagnetic signals; 
30 said signal processing means further comprises an electromagnetic channel input 

functionnaily connected to the output of said electromagnetic field sensing means; and 
said means for receiving program codes are further Omctionnally connected 
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between the output of said electromagnetic filed sensing means and the electromagnetic 
channel input of said signal processing means. 

27. The improved hearing instrument of claim 26, wherein said means for receiving 
5 program codes comprise: _ 

a watchdog unit for monitoring the electrical signal corresponding to said 
ambient audio signal and the electrical, signal corresponding to said ambient 
electromagnetic field signal in order to determine if program codes are being received 
by said audio channel or said electromagnetic channel, whereby when said watchdog 

10 unit determines that program codes are beings received on said audio channel or said 
electromagnetic channel, said unit disables said processing algorithm for the audio or 
electromagnetic channel and enables said programming algorithm and when said unit 
determines that program codes are no longer being received, said unit disables said 
programming algorithm and enables one of said processing algorithms, or when said 

15 programming algorithm receives a signal that program codes are no longer being sent 
or determines that said program codes are not relevant to said signal processing means, 
said interface disables said programming algorithm and enables one of said processing 
algorithms. 

20 28. The improved hearing instrument of claim 27, wherein said programming 
interface comprises translating means for translating said programming language of said 
signal processing means into a language compatible with said incoming program codes, 
in order to transmit data from said signal processing means through said output 
transducer. 

25 

29. The method according to claim 7, wherein; 
said hearing instrument is digital; 

said signal processing means include at least one processing algorithm and a 
programming algorithm; and 
30 said interface for wireless programming of said programmable signal processing 

means is functionally integrated into said signal processing means. 
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30. The method according to claim 29, wherein; 

said hearing instrument further comprises an electromagnetic field sensing 
means having an input for receiving ambient electromagnetic signals and an output for 
generating an electrical signal corresponding to said ambient electromagnetic signals; 
5 said signal processing means further comprises an electromagnetic channel input 

operatively connected to the output of said electromagnetic field sensing means; and 

said means for receiving program codes are further operatively connected 
between the output of said electromagnetic field sensing means and the electromagnetic 
channel input of said signal processing means; and 
1 0 wherein said method further comprises the steps of: 

sending said signal via a channel so that it may become part of said ambient 
electromagnetic signal for the hearing instrument; and 

monitoring the electrical signal corresponding to said ambient electromagnetic 
signals in order to determine if program codes are being received. 

3 1 . The method according to claim 30, wherein: 

said means for receiving program codes comprise: 

a watchdog unit for monitoring the electrical signal corresponding to said 
ambient audio signal and the electrical signal corresponding to said ambient 
20 electromagnetic field signal 

wherein said method further comprises the steps of 

monitoring the electrical signal corresponding to said ambient audio signal and 
the electrical signal corresponding to said ambient electromagnetic field signal; 

disabling said processing algorithm and enabling said programming algorithm 
25 when program codes are being received by said sound pressure level sensing means or 
said electromagnetic field sensing means; 

disabling said programing algorithm and enabling said processing algorithm 
when program codes are no longer being received or when said programming algorithm 
receives a signal that program codes are no longer being sent or when said programming 
30 algorithm determines that said program codes are not relevant to said signal processing 
means. 
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32. A method according to claim 3 1, further comprising the step of: 

coupling said output transducer of said hearing instrument to an acoustical 
adapter for transmitting said program codes over said channel, 
wherein said acoustical adapter comprises; 
5 an elongated hollow member defining a passage and having two opposite ends; 

a generally funnel-shaped element located at one of said opposite ends, said 
funnel shaped-element being shaped to receive^aid hearing instrument and having an 
open-ended apex in open communication with said passage; 

a telephone coupler located at the other of said opposite ends, said telephone 
10 coupler having an open-ended area in open communication with said passage; 

whereby said hearing instrument can be inserted into said funnel-shaped element 
with said output transducer located near said funnel-shaped element apex in order to 
provide bi-directional communication with a telephone handset having a speaker and 
a microphone, by placing said hearing instrument near said speaker and by placing said 
15 suction cup on said microphone 

33. A method according to claim 31, wherein said channel is a switched network. 

34. A method according to claim 31, wherein said channel is a broadcasting 
20 network. 

35. A method according to claim 31, wherein said channel is part of a television 
signal. 

25 36. A method according to claim 31, wherein said signal is encoded into an analog 
stream. 

37, A method according to claim 31, wherein said signal is encoded into a digital 
stream. 

30 

38. A method according to claim 3 I, wherein said signal is sent to a given location, 
whereby whenever said hearing instrument is located in the vicinity of said location, 
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said hearing instrument is automatically programmed. 
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39. A method according to claim 38, wherein said signal is continuously sent to said 
given location. 

5 

40. A method according to claim 38, wherein said signal is intermittently sent to said 
given location. 

41. A method according to claim 3 1 , further comprising the steps of: 
10 permanently encoding said program codes into a programming unit; 

locating said unit at a given location; and 

continuously emitting said program codes from said programming unit. 
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